Inhibition of the phosphate self-exchange flux in human erythrocytes and erythrocyte ghosts.
The phosphate self-exchange flux in resealed erythrocyte ghosts and in amphotericin B (5.5 microM) permeabilized erythrocytes has been studied. The phosphate self-exchange flux exhibits an S-shaped concentration dependence and a self-inhibition in permeabilized red cells while in erythrocyte ghosts no self-inhibition of the phosphate flux has been observed. The apparent half-saturation constants and the apparent Hill coefficients were assessed by the double reciprocal Hill plots of 1/JP versus 1/[P]n. The phosphate half-saturation constants amount to approx. 125 mM in ghosts and to about 75 mM in permeabilized cells while the apparent Hill coefficients amount to 1.15 and to 1.65 (pH 7.2, 25 degrees C), respectively. Both chloride and sulfate elicit a mixed-type inhibition of the phosphate self-exchange flux. In permeabilized cells, chloride and sulfate shift the flux optimum towards higher phosphate concentrations and reduce the apparent Hill coefficients. In erythrocyte ghosts, the apparent Hill coefficients are insensitive to these anions. The double reciprocal Hill plots indicate a mixed-type inhibition of the phosphate self-exchange flux by DNDS, salicylate and dipyridamole and a noncompetitive inhibition of the phosphate self-exchange flux by phlorhizin. By contrast, the Hill-Dixon plots for chloride and sulfate indicate a competitive inhibition of the phosphate self-exchange flux in erythrocyte ghosts and a mixed-type inhibition in permeabilized cells and provide Hill coefficients of greater than unity for chloride and sulfate. The Dixon plots for DNDS, salicylate, phlorhizin and dipyridamole show a noncompetitive inhibition of the phosphate flux and provide apparent Hill coefficients of 0.95-1.0 for inhibitor binding. Using the Debye-Hückel theory, the effects of ionic strength upon phosphate transport and inhibitor binding can be eliminated. The results of our studies provide strong evidence for the assumption that electrostatic forces are involved in phosphate transport and in inhibitor binding.